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(57) W»o5p*t*HMe qthochtc* a C«eco6w t 
npioieicfleKWM *n* awnpawiCH** AC*OpM*r 

POB8HHOR OGCMHM KO*OHHfc* B He$T«HUX M 

raaoaux c*pa*HH3*< Meat* «43oCpeTeMWi bb- 
aaerc* ncwwow* B^cKtwmiOcrif aunpaa- 

xoaomhu, A"**™" a oBcaAKyKj «wroHHy eoy- 
c*a»T fcoaOMKy Tpy6 c T*Apanw*ec*B* AO" 
pHMpyimueA rorwaxo* CflQ. nonawT a TpyGu 
xsu*»cti» nan pa6cmMM AaBnerma* * npdHa- 

flr aAota viinppffAteMDr o yMaetiea. npiwcM na 
ta*Ao* crawww ffpow**OA*r fiepBHfimeMve 

ysacnw chway »«ep* up* pafc°Me« Aaansiw* 
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np*i«eA*ewiiM Art* /IKCBHABUHlt CMaw* Qfr 

jhxoA nrHmMUWfttfHocm a Hacmocjm op* 
pa6oT3X no KjnwranwiOMy pewowTy o&caaH kx 

N** Bt^eKTMaHOCTM atfnPa***t*H« A«$©PM"- 
pOSWMOft ofccaAMOfl KOJtOMMU. 

menna* b o5c»ahv>o wwoHHy x»we Bunpaa- 
naeMoro ynacT*8 * COCTO«m»« H« 
rHApaw\w*««CKoro paciu*pwTcn» a *hac f*A- 
paam*et*o* Aopwpyioutaa woiw 9 miana- 
mom a** wnonneHM *ma*octho 
Tp^HcnnprHOd KOitonny Tt>y6 m Mariano** A"* 
cnv»68 MMA^qm Tpy 6 n P" "OflteMC <omoo- 
hob km CKBdMMuij; Ha $«r.2 - pa6oTa 4>op- 
MMpyiouieA ronoexM a aunpaonseMOM 
ynacm: na <pwr.3 - paapw <|?cpwipyomeft 



Cnoco* BMnpaa^cHmi Ae^pMif poaaHMoft 
o6caAKO* KonoKHu ocytaecTB*aioT ciiaAv^ 

uihm o6pa3pw« 

Cnycftwr k awnpaew«e#w4v ysarrKy i 
KoaoHHy rpyfi 3 c ^opMwpyiomff^ rwoaco^ 2 
noAaatT a wiomhv Tpy6 3 **a*oct* «oa P*S°- 
mum AaanenMeM n4tpOM3ao^T nepmcuicHm 
vonotiHW Tpy6 3 baoa* »wnpaBn^aMorQYHacT- 
u a npoueccfl pafiiwaro uwcna. npK 1 *^ 

Mtrfl I4MKA flpWaaOWIT CTBAHMrtO. a na «8*A0* 

nppH3BWT nepeHCu*eK»4e koaommw 
rpyC BAonb awnpaaflfl^oro >m8ct« chh»y 
enapx npM pa6oM8M wwenw a ruApawin^c- 
c«oA ♦opM^pytouitft roJiOBite. 

Cnoco6 ocymcCTMB iot weAy»oiUMM o5pa- 

06ci»AMa3i KO/toMtiB AHanoTpow 146 mm c 

1200 h. Marrapnavi o6c^a«o* coaohhw craaa 
rpynnnnpoMHocT*ifl( <i,~6500*rc/cM .a T - 
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mm onpdA^AtviM H«npowAMMOcrw ft o6caAHo* 
kohohmc *a i7iy6wH« 1200 m. noiiy^** now 
K y - HJ36noM hc npOkdftHT, UiatwtoH »«*"*t* 
poM tlB mm npoxOA***. ttacr*** raOapm 
♦opMMpyiomeA rortoftKM no A»*Morpy cocras* 
After 116 mm. 

YcTaNOww paaA****"** cerropos 4 
4opMMpytauieft ronoBO! . XtadfWP mx pe*AW 

ny xptancTpy o6caAMofl kcwohhu OT Aft3M*Tp3 
1 16 MM AO AwaMCTpa 1M 

0>opMMpyiou4ast ronOftKa 2, Hacipoe*H3* 
ha 3aAflHMWH Ma*c*Ma/iWH**A AuaMCTp a pac- 

ttJHp«HHOM COCrpftHKM, COOTSeTClWOWMtt KO~ 
MHH9AWHOMY AM8MeTpy CfcCAAHQft KOflONHMi 

oflyctcaerwi hhjwt c»»iwo yuacnta. 

TopaMu44K>pMHpyicmiB« faroa** na »HyTpw 
kmm ahambtp oficaAHO* koaomhu 5: 

P*3.14-"M MO' W2fi800*r. 

rAcD-7,1 tH^mftpm^nnmrv W*** 
hobo* ynaoTwm«n*HoA MaH*em nan ea*ro- 
paMH; 

L *> 10 cm - Aflwa peawtoso* yn/wiTHit- 
TeAWHOft MaH>tarw; 

P - 120 trcfur - pafaseo H*6fcno-woa 
Aa^eMw ^MAKOcm a roaomoB 2. noAraep*- 
Ae*Koe TexHweotoft xapampucmaoft. 

umhoo caitTopaMU rtwoaxw ?. no «HyrpaHK*- 
My Aw*M«Tpy O6C4AHO0 wono***: 



30600 



26800 



= l410*rc/cM a . 



ciaior •coMOPHO»<cy c *opM«pyiouK>A f a*o**o& 
2 Hwma cmhyoto y**acTna 1 h coMputf** »to- 
po* npoxaA * cooTBeTcraeMHo ta**e TpeTww 
6 npcxoA CHHjy »a«p*. p**c*py* no nw**" 1 *- 
HeeicOMy MHA*K3Topy eaca (H4B) oceBwe na- 
rpyam. 

nonyseHHue oceewe H*rpy3*w ceeaeHU a 
10 AHamaropya oceawe narpysx*, otmcm3iqt. 

4TO H0CA6 ITHpOfO npOXOAa OH* CHWmnMCb 

fa W%. no cpaanewwo c fiapavM, a ooaw? 
TpeTM^ro npoxooa ~Ma35%. 

Oahww, napa^ npoxo*. mo*ho 

IS cowman •dOwroHHOC Aa***"** * n*npa^ 
Hec*o* jh>pMMpyio<ue^ ronoeice w eo^uie 1 20 
ctc/ckT 3 to orpaaMTCft *a aenMMMHe *oHT*nt- 
rnw* h OteauK Harpy3tc#r. OMM aoapacTyr. 
Cfl W loapacT^HMcM oceao* narpyaiw no 

20 ("MB, Henfc» AO«YC^»^' M aeAvwiwa 

npmwcMaa 300 kH Aono/wwrenhMO it wcv 
TpyC KoropwxOhym^Ha «>MnoHo»isa c $op- 

MHpywwO rOAOKO«, tw KBK tOWiiKaeT 

nopwaa Tpy6- 
2S Ecu* ocwp wrpy»ta npM5/n«icatfra r 

towco oaftiieMMe jkhakoctw a ro/iaft»;« 2 a npc 
A&Adx or 15% Or *i npoA0«3*O»Tt npoTH^^y 
chmsv asapoc Mepoa CMfltwA ywscw, 
30 Otcacenae ocadMX narpyso* npw noaxop- 
KMX npovoAjW romnut 2 cBKAe^c^fcCT^y^T o 
Tom, sro CMBma o6caAHOA eohohhm yctpawa- 
gycA. npo>QAWOcn» to ngjiowe aocctaHaa- 
fiMawrciL 

36 <popMy/i> HJo6peT8H«a 

Cno^»w»paeneH«fl Aje^opMMpoftaKHoft 
o6cftAHoft xonoMHw, owjo^axwiJMftcnycK k o*j- 
npaaii^eMONy yMacncy TpuwcnoprTMoA *oaoh- 
hm Tpy6 c r^paitwecKMM pacuwpMTeneM, 



nw » r TV — — » ■ 



T- 0,6 cm - AAwna moHxaiofa.coicTopoa. 

Tbkmm o6paaoM. yuenwfoa fiMnfiewtt. co- 
^AaaaeMoe cerropaww no imyTpCHMeMy w 
Morpy oOcaAHoft icononiiu. coCTMwer AO 

noflA«P»t«aw a roaoBiee 2 pa&me hsCm- 
tohhob Aaa/renw. paanoe 120 wc/cm • T«Hyt 
iioavomhwcom TpyCw 2 aaepx m coBopuiawrr 
napawA upoxoA 4»pMMpyioiueA ro/»o*icoil *a- 
pes cMJiruA ysacroK 1 oOuahoA rqhohhm« 

C03ABB»H Hfl oOCftMHVID KOAOHHy |CCHTaiCTHM« 

m ocftftM Harpy^rn. 



A9K**m m itepawaqiawMa koaohho rpy6 ago** 
BtJtHM ^eHPi oyMftCTta a npouccce pafioMeto 
awaa. o Y A «h« to U4H ft c n TOM. W). c i^eitwo 
' nfiBtituem* a*4>aicAaHOCivi BwnpaBAeHMfl 

45 AO*OpM»pOBaHNOA 06C«AHO^ KWIOHKM, 8 X2r 

ween* rHflpaaAWHBCKoro paCuinpHxeiw ^ 
nojiwyarr rHApawwccKyo Aopnwpyiomyio 
ronoaicy. npwcM pe6p<fttA i<vwcfl npOi<v><wrr 
ctbai^ho* a na xaavpft ctoj^h npa^awQART 
60 nepcMemeHxe mohomhm Tpy6 bap^^ awnps©- 
AR€Moro ysawta cwnsy aaepx npn p*6o*«m 
fipnjKM** a rvv^paoiivwcicoft flopHwpytom^M 
rOAOaxe. 
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(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
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(72) V. P. Pankov, M. L. Kisel'man, S. F. 
Petrov, S. V. Vinogradov, and S. M. 
Nikitin 
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(56) USSR Inventor's Certificate No. 
3 1 1908, cl . E 21 B 29/00 (1976). 

USSR Inventor's Certificate No. 
488000, cl. E 21 B 29/10 (1972). 

(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[tllegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 1 8 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14* 7.1 • 10- 120 -26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 ^ 26800 
x-D in -l ~ 314120.5 

= 1410kgffcm 2 , 

where D\ n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

UP tO 40% Gy. 

Maintaining a working excess pressure in head 2 equal to 120 kgf7cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgffcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 
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